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(54) SEALED BATTERY AND MANUFACTURING METHOD OF SEALED BATTERY 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a sealed battery . 
and a manufacturing method of the sealed battery, which 
can prevent short-circuiting between terminals led out 
of a welding margin and can make the margin thin. 
SOLUTION: The sealed battery 10 contains a power- 
generating element 11 in a package 14 for the sealed 
battery so that a positive electrode terminal 1 2 and a 
negative electrode terminal 13 are exposed outside and 
seal the power- generating element 11 with a welding 
margin 16A which makes welding resin layers 19 f 19 of 
the package 14 for the sealed battery welded with each 
other. At least at one side of the welding margin 16A f 
convex steps 20, 21 are provided corresponding to the 
positive electrode 12 and the negative electrode 13. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The generation-of-electrical-energy element with which the laminating of a positive 
electrode and the negative electrode was carried out through the electrolyte layer, and the terminal of 
a pair connected with said positive electrode and said negative electrode, respectively, It has the 
package for sealing form cells which holds said generation-of-electrical-energy element so that the 
open end section of each of said terminal may carry out external exposure. The sealing form cell 
which is a sealing form cell by which the hold closure of said generation-of-electrical-energy 
element was carried out by the welding cost to which welding of the welding nature resin layers 
prepared in the inside of said package for sealing form cells is carried out mutually, and is 
characterized by preparing the convex level difference section at least in one side of said welding 
cost corresponding to said terminal. 

[Claim 2] The sealing form cell indicated to claim 1 characterized by preparing said level difference 
section in both sides of said welding cost. 

[Claim 3] The sealing form cell indicated to claim 1 characterized by the thickness dimension of said 
welding nature resin layer in said level difference section being 30 micrometers or more. 
[Claim 4] The sealing form cell indicated to claim 1 characterized by the difference of the maximum 
thickness dimension of said welding cost and the minimum thickness dimension being more than the 
thickness dimension of said terminal. 

[Claim 5] In order to hold a generation-of-electrical-energy element in the package for sealing form 
cells so that the open end section of each terminal connected to the positive electrode and the 
negative electrode, respectively may carry out external exposure, and to carry out hold closure of 
said generation-of-electrical-energy element subsequently It is the manufacture approach of the 
sealing form cell to which welding of the welding nature resin layers prepared in the inside of said 
package for sealing form cells by pinching heating the welding cost of said package for sealing form 
cells through the metal mold of a pair is carried out mutually. The manufacture approach of the 
sealing form cell characterized by forming the convex level difference section at least in one side of 
said welding cost by the crevice established in the mold face of said metal mold corresponding to 
said terminal. 

[Claim 6] The manufacture approach of the sealing form cell indicated to claim 5 characterized by 
forming said level difference section in both sides of said welding cost by said crevice established in 
each mold face of each of said metal mold, respectively. 

[Claim 7] The manufacture approach of the sealing form cell indicated to claim 5 characterized by 
forming the convex level difference section at least in one side of said welding cost by making a 
projecting type side project from said mold face. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the sealing form cell 
which can carry out the thinning of the welding cost, and a sealing form cell while being able to 
prevent the short circuit of the terminals which started the manufacture approach of a sealing form 
cell and a sealing form cell, especially were pulled out from welding cost. 
[0002] 

[Description of the Prior Art] As shown in drawing 8 (A), the sealing form cell 80 of the nonaqueous 
electrolyte system which used the metal resin complex film for the sheathing object The generation- 
of-electrical-energy element 8 1 with which the laminating of a positive electrode and the negative 
electrode was carried out through the electrolyte layer, and the positive-electrode terminal 82 and the 
negative-electrode terminal 83 connected with the positive electrode and the negative electrode, 
respectively, It has the package 84 for sealing form cells which carries out hold closure of the 
generation-of-electrical-energy element 81 so that open end section 82A of the positive-electrode 
terminal 82 and open end section 83 A of the negative-electrode terminal 83 may carry out external 
exposure. In such a sealing form cell 80, in order to prevent external leakage of an electrolyte layer, 
and internal invasion of the open air After holding the generation-of-electrical-energy element 81 in 
the package 84 for sealing form cells which formed the predetermined resin film 85 in tubed, The 
hold closure of the generation-of-electrical-energy element 81 is carried out by the flat welding cost 
86A, 86B, 86C, and 86D which pressurized in the thickness direction and obturated, heating double 
door opening and the surplus part of the package 84 for sealing form cells. 
[0003] As shown in drawing 8 (B), as a resin film 85 The protective layer 88 of polyamide resin, 
such as polyester resin, such as polyethylene terephthalate (PET) along the front face of the metallic 
foil core material 87 made from aluminium foil, and the metallic foil core material 87, and nylon, or 
the product made of polyimide resin, The metal resin complex film with which the laminating of the 
welding nature resin layer 89 which has a metal adhesive property made of polyolefine system resin, 
such as polypropylene (PP) along the rear face of the metallic foil core material 87 or polyethylene 
(PE), was carried out is used abundantly. 

[0004] The formation process of welding cost 86A with which the positive-electrode terminal 82 and 
the negative-electrode terminal 83 are pulled out by drawing 9 is shown. First, the opening edge of 
the package 84 for sealing form cells is arranged between the upper metal mold 90 and the 
Shimokane mold 91 so that welding nature resin layer 89 comrades of the resin film 85 may counter 
on both sides of the positive-electrode terminal 82 and the negative-electrode terminal 83 (condition 
of drawing 9 (A)), warming whose respectively flat mold faces 90A and 91 A do not illustrate the 
upper metal mold 90 and the Shimokane mold 91 — it is maintained by predetermined temperature 
with the means. 

[0005] Next, if the upper metal mold 90 and the Shimokane mold 91 are made to approach relatively 
with the sealing device which is not illustrated, as shown in drawing 9 (B), the welding nature resin 
layer 89 will carry out a pressure welding to the front flesh side of the positive-electrode terminal 82 
and the negative-electrode terminal 83 through a protective layer 88 and the metallic foil core 
material 87. Under the present circumstances, each welding nature resin layers 89 and 89 start 
melting with the heat spread through the protective layer 88 and the metallic foil core material 87 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2005 



JP,2001-297738,A [DETAILED DESCRIPTION] 



Page 2 of 12 



from mold faces 90 A and 91 A. 

[0006] And if the upper metal mold 90 and the Shimokane mold 91 are made to approach further as 
shown in drawing 9 (C) The insulating section 92 between the positive-electrode terminal 82 and the 
negative-electrode terminal 83 in each welding nature resin layers 89 and 89, and each metallic foil 
core materials 87 and 87 is compressed in the thickness direction. While carrying out melting 
deformation so that each welding nature resin layer 89 of the part concerned may flow to the 
crosswise both-ends side side of the positive-electrode terminal 82 and the negative-electrode 
terminal 83, the pressure welding of the interfaces of each welding nature resin layers 89 and 89 is 
carried out mutually. If the upper metal mold 90 and the Shimokane mold 91 are made to approach 
further as it is, while each welding nature resin layers 89 and 89 will thin-film-ize over the whole 
region, being filled with the crosswise both-ends side side of the positive-electrode terminal 82 and 
the negative-electrode terminal 83, welding of the interfaces of each welding nature resin layers 89 
and 89 is carried out (condition of drawing 9 (D)). And desired welding cost 86A is obtained by 
making the upper metal mold 90 and the Shimokane mold 91 desert after fixed time amount progress 
(condition of drawing 9 (E)). 

[0007] The package 84 for sealing form cells In addition, after [ for example, ] carrying out pair 
arrangement of the resin films 85 and 85 of an abbreviation rectangle so that the generation-of- 
electrical-energy element 81 may be pinched in the thickness direction, Hold closure of the 
generation-of-electrical-energy element 81 may be carried out by forming welding cost in four sides 
of each resin films 85 and 85. Or after using the resin film 85 as 2 chip boxes so that the generation- 
of-electrical-energy element 81 may be pinched in the thickness direction, hold closure of the 
generation-of-electrical-energy element 81 may be carried out by forming welding cost in three sides 
of the resin film 85. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in the sealing form cell 80 mentioned above, 
although each welding nature resin layers 89 and 89 thin-film-ize welding cost 86A in connection 
with melting deformation, it needs to secure the thickness dimension of each welding nature resin 
layers 89 and 89 more than fixed so that the positive-electrode terminal 82 and the negative- 
electrode terminal 83 may not short-circuit through the metallic foil core material 87. for this reason, 
in the conventional sealing form cell 80, even if it thin-film-izes the package 84 for sealing form 
cells in connection with melting deformation, the thickness dimension of each welding nature resin 
layers 89 and 89 becomes beyond a request value — as — oh, it is formed with the resin film 85 with 
which the thickness dimension of each welding nature resin layers 89 and 89 of an Ecklonia was set 
up over the whole region more than fixed. 

[0009] However, such a sealing form cell 80 since the resin film 85 which the welding nature resin 
layer 89 thick-film-ized over the whole region is adopted — the maximum thickness dimension of the 
sealing form cell 80 concerned — large — not becoming — it not obtaining, but, while a 
miniaturization and thinning are difficult Since moisture permeability and gas permeability become 
large according to the thickness of the welding nature resin layer 89, moisture invades from the 
exterior, cell performance degradation is caused or there is a possibility of the organic solvent gas 
used for the electrolyte of the generation-of-electrical-energy element 81 being lost, and causing cell 
performance degradation. 

[0010] Moreover, since the welding nature resin layer 89 has thick-film-ized, the interface of each 
welding nature resin layers 89 and 89 reaches melting temperature at the time of formation of 
welding cost 86A, and such a sealing form cell 80 is a difficulty pile. Therefore, the interface of each 
welding nature resin layers 89 and 89 does not fully fuse such a sealing form cell 80, but it also has a 
possibility that the welding reinforcement of each welding nature resin layer 89 and 89 comrades 
may become low. When the interface of each welding nature resin layers 89 and 89 does not fully 
fuse especially, a clearance 93 is generated without the ability filling each welding nature resin 
layers 89 and 89 with the crosswise both-ends side side of the positive-electrode terminal 82 and the 
negative-electrode terminal 83, and there is also a possibility that sufficient airtightness for the 
sealing form cell 80 may not be acquired so that a two-dot chain line may show among drawing 8 
(B). 

[001 1] This invention is made in view of the trouble mentioned above, and the purpose is to offer the 
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manufacture approach of the sealing form cell which can carry out the thinning of the welding cost, 
and a sealing form cell while being able to prevent the short circuit of the terminals pulled out from 
welding cost. 
[0012] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, the sealing form 
cell of this invention The generation-of-electrical-energy element with which the laminating of a 
positive electrode and the negative electrode was carried out through the electrolyte layer as 
indicated to claim 1, It has the terminal of a pair connected with said positive electrode and said 
negative electrode, respectively, and the package for sealing form cells which holds said generation- 
of-electrical-energy element so that the open end section of each of said terminal may carry out 
external exposure. It is the sealing form cell by which the hold closure of said generation-of- 
electrical-energy element was carried out by the welding cost to which welding of the welding nature 
resin layers prepared in the inside of said package for sealing form cells is carried out mutually, and 
is characterized by preparing the convex level difference section at least in one side of said welding 
cost corresponding to said terminal. 

[0013] On the other hand, as indicated to claim 5, the manufacture approach of the sealing form cell 
of this invention In order to hold a generation-of-electrical-energy element in the package for sealing 
form cells so that the open end section of each terminal connected to the positive electrode and the 
negative electrode, respectively may carry out external exposure, and to carry out hold closure of 
said generation-of-electrical-energy element subsequently It is the manufacture approach of the 
sealing form cell to which welding of the welding nature resin layers prepared in the inside of said 
package for sealing form cells by pinching heating the welding cost of said package for sealing form 
cells through the metal mold of a pair is carried out mutually. By the crevice established in the mold 
face of said metal mold corresponding to said terminal, it is characterized by forming the convex 
level difference section at least in one side of said welding cost. 

[0014] Here, as each terminal, the mutual cross- section configuration, the flat- surface configuration, 
the dimension, etc. are [ that what is necessary is just to form in band-like and cylindrical ** ] 
separately arbitrary. By forming many slits by parallel and regular intervals, predetermined metallic 
foil material may be divided in the shape of [ much ] a strip of paper, and these terminals [ like ] may 
manufacture it, or may manufacture it with a means with proper punching , drawing out, extrusion, 
casting, forging, etc. And what is necessary is just to follow the periphery side from the generation- 
of-electrical-energy element side in welding cost that what is necessary is just to be able to secure 
the thickness dimension of the welding nature resin layer to the front face of a terminal, a rear face, 
and a crosswise both-ends side more than fixed, when a band-like terminal is adopted as the level 
difference section, for example. Specifically, the cross-section configurations configurations and the 
level difference section cross at right angles to the longitudinal direction of a terminal should just be 
the shape of the shape for example, of a rectangle, and a hemicycle, a half-ellipse configuration, etc. 
[0015] Such the level difference section may be prepared only in one side of welding cost, or may be 
prepared in both sides of welding cost. In addition, what is necessary is just to choose the field which 
does not affect the maximum thickness dimension of a sealing form cell, when preparing the level 
difference section only in one side of welding cost. 

[0016] moreover, in this invention, to one terminal, the level difference section is prepared in one 
side of welding cost, on the other hand to an other-end child, welding cost may be alike, and the 
level difference section may be prepared. Furthermore, in this invention, to one terminal, the level 
difference section may be prepared in one side of welding cost, and the level difference section may 
be prepared in both sides of welding cost to an other-end child. 

[0017] In the manufacture approach of these sealing form cells constituted like and a sealing form 
cell, since the level difference section corresponding to a terminal is prepared in welding cost, if the 
difference-of-elevation dimension of the level difference section is chosen suitably, the thickness 
dimension of the welding nature resin layer between a terminal and a metallic foil core material can 
be secured more than fixed. That is, in the manufacture approach of these sealing form cells and a 
sealing form cell, while not adopting the package for sealing form cells with which the welding 
nature resin layer was thick-film-ized, miniaturizing and being able to carry out the thinning of the 
sealing form cell by this in consideration of being thin-film-ized in formation of welding cost like 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2005 



JP,2001-297738,A [DETAILED DESCRIPTION] 



Page 4 of 12 



before, each welding nature resin layers can be welded certainly, and sufficient airtightness will be 
acquired. 

[0018] Moreover, the sealing form cell of this invention is characterized by preparing said level 
difference section in both sides of said welding cost, as indicated to claim 2. On the other hand, the 
manufacture approach of the sealing form cell of this invention is characterized by forming said level 
difference section in both sides of said welding cost by said crevice established in each mold face of 
each of said metal mold, respectively, as indicated to claim 6. 

[0019] In the manufacture approach of these sealing form cells and a sealing form cell, since the 
level difference section is prepared in both sides of welding cost, it will be hard to produce a location 
gap of a terminal at the time of formation of welding cost, and the thickness dimension of the 
welding nature resin layer between a terminal and a metallic foil core material can be secured more 
than fixed certainly by this. 

[0020] In addition, the manufacture approach of the sealing form cell of this invention may form the 
convex level difference section at least in one side of said welding cost by making a projecting type 
side project from said mold face, as indicated to claim 7. 

[0021] By the way, when the terminal which performed and formed blanking in the predetermined 
plate is adopted as a sealing form cell, the weld flash produced in the periphery of a terminal may 
penetrate a welding nature resin layer, a metallic foil core material may be contacted, and, thereby, 
each terminal may short-circuit. Then, this invention person found out that the maximum and the 
average of a height dimension of each weld flash were around 20 micrometers in the terminal of thin 
meat which is used for a sealing form cell, as a result of observing in a detail the periphery of the 
terminal of a large number formed by blanking and totaling a difference with the height dimension of 
weld flash, i.e., the thickness dimension of terminal original, and the observation maximum 
thickness dimension of a terminal. 

[0022] And when the thickness dimension of the welding nature resin layer in the level difference 
section was 30 micrometers or more which is the sum (20 micrometers mentioned above and 10 
micrometers) as a margin, this invention person considered that the short circuit of each terminal 
could be prevented certainly, even if weld flash had arisen in the periphery of each terminal. 
Therefore, the sealing form cell of this invention is characterized by the thickness dimension of said 
welding nature resin layer in said level difference section being 30 micrometers or more, as indicated 
to claim 3. Here, in consideration of it being desirable that a thickness dimension is 50 micrometers 
or more, and an interface reaching welding temperature in consideration of a welding nature resin 
layer carrying out melting deformation, and thin-film-izing at the time of formation of welding cost, 
a thickness dimension the welding nature resin layer in the level difference section It is desirable that 
it is 100 micrometers or less. 

[0023] On the other hand, in the sealing form cell of this invention, in order to secure the insulation 
of the terminal to a metallic foil core material, the thickness of the welding nature resin layer in the 
level difference section needs to be more than fixed. For this reason, this invention person 
considered the relation between the maximum thickness dimension of welding cost, i.e., the 
maximum thickness dimension of the level difference section, and the thickness dimension of the flat 
part in which it is not prepared, the minimum thickness dimension, i.e., the level difference section, 
of welding cost. Consequently, when a foil-like terminal was adopted and the maximum thickness 
dimension of the level difference section was more than the sum of the thickness dimension of a flat 
part, and the thickness dimension of a terminal, it found out that each welding nature resin layer 
which has the thickness more than fixed covered the perimeter of a terminal, and positive insulation 
was acquired. Therefore, the sealing form cell of this invention is characterized by the difference of 
the maximum thickness dimension of said welding cost and the minimum thickness dimension being 
more than the thickness dimension of said terminal, as indicated to claim 4. 
[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt concerning this invention is 
explained to a detail based on a drawing. In addition, in each operation gestalt explained below, 
explanation is simplified or omitted by attaching the same sign or a considerable sign all over 
drawing about the member already explained in drawing 8 and drawing 9 . 

[0025] As shown in drawing 1 (A), the sealing form cell 10 which is the 1st operation gestalt of this 
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invention The generation-of-electrical-energy element 1 1 with which the laminating of a positive 
electrode and the negative electrode was carried out through the electrolyte layer, and foil-like the 
positive-electrode terminal 12 and the negative-electrode terminal 13 connected with the positive 
electrode and the negative electrode, respectively, It has the package 14 for sealing form cells which 
carries out hold closure of the generation-of-electrical-energy element 1 1 so that open end section 
12A of the positive-electrode terminal 12 and open end section 13A of the negative-electrode 
terminal 13 may carry out external exposure. The positive-electrode terminal 12 and the negative- 
electrode terminal 13 are made into the shape of a cross- section rectangle formed of blanking from 
predetermined foil material. ** [ as for this sealing form cell 10, the maximum thickness dimension 
of the generation-of-electrical-energy element 1 1 formed in the flat-surface abbreviation rectangle 
does not have 1 ,2mm ] It may be 4.5mm. 

[0026] As shown in drawing 1 (B), ** [ the metal resin complex film with which the laminating of 
the protective layer 1 8 to which the resin film 15 of the package 14 for sealing form cells is along the 
front face of the metallic foil core material 17 and the metallic foil core material 17, and the welding 
nature resin layer 19 along the rear face of the metallic foil core material 17 was carried out is 
adopted and the total thickness dimension does not have 70 micrometers ] It may be 200 
micrometers. 

[0027] In order that the metallic foil core material 17 may obtain dampproofing, a moldability, and 
protection nature, aluminium foil is adopted, and the thickness dimension is set as 20 micrometers 
thru/or 50 micrometers. Moreover, in order that a protective layer 18 may obtain high intensity, 
thermal resistance, and protection nature, polyamide resin, such as polyester resin, such as 
polyethylene terephthalate (PET), and nylon, or polyimide resin is adopted, and the thickness 
dimension is set as 6 micrometers thru/or 50 micrometers, and in order to obtain thermal resistance, 
dampproofing, and seal nature, polyolefine system resin, such as polypropylene (PP) or polyethylene 
(PE), adopts the welding nature resin layer 19 — having — a thickness dimension — 30 micrometers — 
or — It is set as 100 micrometers. 

[0028] In such a sealing form cell 10, in order to prevent external leakage of an electrolyte layer, and 
internal invasion of the open air After holding the generation-of-electrical-energy element 1 1 in the 
package 14 for sealing form cells which formed the resin film 15 in tubed, The hold closure of the 
generation-of-electrical-energy element 1 1 is carried out by the welding cost 16A, 16B, 16C, and 
16D which pressurized in the thickness direction and obturated, heating double door opening and the 
surplus part of the package 14 for sealing form cells with the metal mold of a pair. 
[0029] As for each welding cost 16A, 16B, 16C, and 16D, the width method of ******** i s set as 
1mm thru/or 10mm. The flat-surface long side dimension in which such a package 14 for sealing 
form cells contains each welding cost 16 A, 16B, 16C, and 16D is set to 30mm thru/or 75mm, and the 
flat-surface shorter side dimension is set to 30mm thru/or 50mm. 

[0030] And based on this invention, the level difference sections 20 and 21 are formed in welding 
cost 16 A. The level difference section 20 has the heights 20A and 20B prepared in the front flesh 
side of front flesh-side welding cost 16A corresponding to the arrangement location of the positive- 
electrode terminal 12. Heights 20A and 20B are formed by fabricating partially the metallic foil core 
material 17 of the resin film 15, a protective layer 18, and the welding nature resin layer 19 in the 
shape of an abbreviation crank so that the positive-electrode terminal 12 may be bypassed. 
[0031] On the other hand, when the level difference section 21 also fabricates partially the metallic 
foil core material 17 of the resin film 15, a protective layer 18, and the welding nature resin layer 19 
in the shape of an abbreviation crank corresponding to the arrangement location of the negative- 
electrode terminal 13, it has the heights 21A and 21B prepared in the front flesh side of front flesh- 
side welding cost 16 A. In these level difference sections 20 and 21, the thickness dimension of the 
welding nature resin layer 19 which touches the front face of the positive-electrode terminal 12 and 
the negative-electrode terminal 13, a rear face, and a crosswise both-ends side is set as 30 
micrometers or more. 

[0032] These heights 20A, 20B, 21 A, and 21B are set up so that the difference-of-elevation 
dimension G to the flat part 22 in welding cost 16A may become more than one half of the thickness 
dimension of the positive-electrode terminal 12 and the negative-electrode terminal 13. Namely, as 
for the level difference sections 20 and 21, the difference of the maximum thickness dimension Tl of 
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each level difference sections 20 and 21 concerned and the minimum thickness dimension of a flat 
part 22 has become more than the thickness dimension of the positive-electrode terminal 12 and the 
negative-electrode terminal 13. 

[0033] The formation process of welding cost 16A mentioned above in drawing 2 is shown. First, the 
opening edge of the package 14 for sealing form cells is arranged between the upper metal mold 30 
and the Shimokane mold 31 so that welding nature resin layer 19 comrades of the resin film 15 may 
counter on both sides of the positive-electrode terminal 12 and the negative-electrode terminal 13 
(condition of drawing 2 (A)). As for the upper metal mold 30 and the Shimokane mold 31, crevices 
32, 33, 34, and 35 are established in each mold face 30A and 31 A. These crevices 32, 33, 34, and 35 
are established in the location corresponding to the heights 20A, 20B, 21 A, and 2 IB mentioned 
above, respectively, and it has the depth dimension corresponding to the difference-of-elevation 
dimension G of Heights 20 A, 20B, 21 A, and 2 IB. and warming which does not illustrate the upper 
metal mold 30 and the Shimokane mold 31 of these — mold faces 30A and 31 A are maintained by 
predetermined temperature with the means. 

[0034] Next, if the upper metal mold 30 and the Shimokane mold 3 1 are made to approach relatively 
with the sealing device which is not illustrated, as shown in drawing 2 (B), the welding nature resin 
layer 19 will carry out a pressure welding to the front flesh side of the positive-electrode terminal 12 
and the negative-electrode terminal 13 through a protective layer 18 and the metallic foil core 
material 17. Under the present circumstances, each welding nature resin layers 19 and 19 start 
melting with the heat spread through the protective layer 18 and the metallic foil core material 17 
from mold faces 30A and 3 1 A. 

[0035] And if the upper metal mold 30 and the Shimokane mold 31 are made to approach further as 
shown in drawing 2 (C), the pressure welding of the interfaces of each welding nature resin layers 19 
and 19 will be carried out mutually. Under the present circumstances, being filled with the crosswise 
both-ends side side of the positive-electrode terminal 12 and the negative-electrode terminal 13, each 
welding nature resin layers 19 and 19 compressed in the thickness direction by mold face 30A of the 
upper metal mold 30 and mold face 3 1 A of the Shimokane mold 31 start melting deformation so that 
it may flow on the front background of the positive-electrode terminal 12 and the negative-electrode 
terminal 13. 

[0036] While the metallic foil core material 17, a protective layer 18, and the welding nature resin 
layer 19 deform in the shape of an abbreviation crank partially and being fabricated so that it may fill 
up in crevices 32, 33, and 34 and 35 if the upper metal mold 30 and the Shimokane mold 3 1 are 
made to approach further as it is, welding of the interfaces of each welding nature resin layers 19 and 
19 is carried out (condition of drawing 2 R> 2 (D)). Under the present circumstances, since the 
positive-electrode terminal 12 and the negative-electrode terminal 13 are pressed down from the 
thickness direction both sides in crevices 32, 33, 34, and 35, respectively, they are maintained in the 
equal center position of crevices 32, 33, 34, and 35 through the metallic foil core material 17, a 
protective layer 18, and the welding nature resin layer 19, and do not have a possibility that a 
location gap may arise. 

[0037] Moreover, each thickness dimension [ as opposed to the front face of the positive-electrode 
terminal 12 and the negative-electrode terminal 13, a rear face, and a crosswise both-ends side in 
each welding nature resin layer 19 which covers the positive-electrode terminal 12 and the negative- 
electrode terminal 13 ] is 30 micrometers or more. And welding cost 16A of the request by which 
Heights 20A, 20B, 21 A, and 2 IB were formed in the location corresponding to the positive-electrode 
terminal 12 and the negative-electrode terminal 13 is obtained by making the upper metal mold 30 
and the Shimokane mold 3 1 desert after fixed time amount progress (condition of drawing 2 (E)). 
[0038] Since the level difference sections 20 and 21 corresponding to the positive-electrode terminal 
12 and the negative-electrode terminal 13 are formed in welding cost 16A of the sealing form cell 10 
according to the above 1st operation gestalten, if the difference-of-elevation dimension of the level 
difference sections 20 and 21 is chosen suitably, the thickness dimension of the welding nature resin 
layer 19 between the positive-electrode terminal 12 and the negative-electrode terminal 13, and the 
metallic foil core material 17 is securable more than fixed. That is, while not adopting the package 
14 for sealing form cells with which the welding nature resin layer 19 was thick-film-ized, 
miniaturizing and being able to carry out the thinning of the sealing form cell 10 by this like before 
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in consideration of being thin-film-ized in formation of welding cost 16A according to this 1st 
operation gestalt, each welding nature resin layer 19 and 19 comrades can be welded certainly, and 
sufficient airtightness is acquired. 

[0039] In order to form the level difference sections 20 and 21 especially by forming Heights 20A, 
20B, 21 A, and 21 B in the front flesh side of welding cost 16 A, respectively according to this 1st 
operation gestalt, At the time of formation of welding cost 16A, it is hard to produce a location gap 
of the positive-electrode terminal 12 and the negative-electrode terminal 13, and, thereby, the 
thickness dimension of the welding nature resin layer 19 between the positive-electrode terminal 12 
and the negative-electrode terminal 13, and the metallic foil core material 17 can be secured more 
than fixed certainly. 

[0040] Moreover, since the thickness dimension of the welding nature resin layer 19 in the level 
difference sections 20 and 21 is 30 micrometers or more according to the 1st operation gestalt 
mentioned above, Even if it is the case where performed blanking to the predetermined plate and the 
positive-electrode terminal 12 and the negative-electrode terminal 13 are formed, a possibility that 
the weld flash produced in the periphery of the positive-electrode terminal 12 and the negative- 
electrode terminal 13 may penetrate the welding nature resin layer 19, and may contact the metallic 
foil core material 17 can be lessened. 

[0041] And since the difference of the maximum thickness dimension Tl of welding cost 16A and 
the minimum thickness dimension T2 is more than the thickness dimension of the positive-electrode 
terminal 12 and the negative-electrode terminal 13 according to such a 1st operation gestalt, If thin 
film-ization of each welding nature resin layers 19 and 19 welded in the flat part 22 is in a slight 
condition, the thickness of the welding nature resin layer 19 in the level difference sections 20 and 
21 is obtained more than fixed, and, thereby, can secure the insulation of the positive-electrode 
terminal 12 to the metallic foil core material 17, and the negative-electrode terminal 13. 
[0042] The 2nd operation gestalt concerning this invention is shown in drawing 3 . In addition, since 
difference with the 1st operation gestalt mentioned above is the formation process of the level 
difference sections 20 and 21, i.e., the formation process of welding cost 16 A, this 2nd operation 
gestalt explains only the formation process of welding cost 16A. 

[0043] First, the opening edge of the package 14 for sealing form cells is arranged between the upper 
metal mold 40 and the Shimokane mold 41 so that welding nature resin layer 19 comrades of the 
resin film 15 may counter on both sides of the positive-electrode terminal 12 and the negative- 
electrode terminal 13 (condition of drawing 3 (A)). The upper metal mold 40 and the Shimokane 
mold 41 have the fixed mold faces 40A and 41 A and the projecting type sides 40B and 41B, 
respectively. The fixed mold faces 40A and 41 A are arranged in the location corresponding to the 
positive-electrode terminal 12 and the negative-electrode terminal 13. On the other hand, 
corresponding to the difference-of-elevation dimension G of Heights 20 A, 20B, 21 A, and 2 IB, the 
protrusion of the projecting type sides 40B and 41B is enabled, and warming which does not 
illustrate the upper metal mold 40 and the Shimokane mold 41 of these — the fixed mold faces 40A 
and 41 A and the projecting type sides 40B and 4 IB are maintained by predetermined temperature 
with the means. 

[0044] Next, if the upper metal mold 40 and the Shimokane mold 41 are made to approach relatively 
with the sealing device which is not illustrated, as shown in drawing 3 (B), the welding nature resin 
layer 19 will carry out a pressure welding to the front flesh side of the positive-electrode terminal 12 
and the negative-electrode terminal 13 through a protective layer 18 and the metallic foil core 
material 17. Under the present circumstances, each welding nature resin layers 19 and 19 start 
melting with the heat spread through the protective layer 18 and the metallic foil core material 17 
from the fixed mold faces 40A and 41 A and the projecting type sides 40B and 41B. 
[0045] And while the metallic foil core material 17, a protective layer 18, and the welding nature 
resin layer 19 will deform in the shape of an abbreviation crank partially if the projecting type sides 
40B and 4 IB are made to project to the fixed mold faces 40A and 41 A as shown in drawing 3 (C) 
Melting deformation is carried out so that it may be thin-film-ized while each welding nature resin 
layers 19 and 19 carry out the pressure welding of the interfaces mutually, and it may be filled with 
the crosswise both-ends side side of the positive-electrode terminal 12 and the negative-electrode 
terminal 13 by the amount of [ of each welding nature resin layers 19 and 19 ] surplus. Under the 
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present circumstances, since the positive-electrode terminal 12 concerned and the negative-electrode 
terminal 13 are arranged in the center of the direction of a field of the projecting type sides 40B and 
4 IB if it puts in another way, since the fixed mold faces 40 A and 41 A are arranged in the location 
which corresponds, respectively, the positive-electrode terminal 12 and the negative-electrode 
terminal 13 are maintained in the equal center position of the fixed mold faces 40A and 41 A, and do 
not have a possibility that a location gap may arise. 

[0046] Moreover, each thickness dimension [ as opposed to the front face of the positive-electrode 
terminal 12 and the negative-electrode terminal 13, a rear face, and a crosswise both-ends side in 
each welding nature resin layer 19 which covers the positive-electrode terminal 12 and the negative- 
electrode terminal 13 ] is 30 micrometers or more. And welding cost 16A of the request by which 
Heights 20A, 20B, 21 A, and 2 IB were formed in the location corresponding to the positive-electrode 
terminal 12 and the negative-electrode terminal 13 is obtained by making the upper metal mold 40 
and the Shimokane mold 41 desert after fixed time amount progress (condition of drawing 3 (D)). 
[0047] According to such a 2nd operation gestalt, like the 1st operation gestalt mentioned above, 
since the level difference sections 20 and 21 corresponding to the positive-electrode terminal 12 and 
the negative-electrode terminal 13 are formed in both sides of welding cost 16A of the sealing form 
cell 10, while miniaturizing and being able to carry out the thinning of the sealing form cell 10, each 
welding nature resin layer 19 and 19 comrades can be welded certainly, and sufficient airtightness is 
acquired. 

[0048] And in order to form the level difference sections 20 and 21 in formation of welding cost 16A 
by making the projecting type sides 40B and 41B project to the fixed mold faces 40A and 41 A of the 
upper metal mold 40 and the Shimokane mold 41 according to the 2nd operation gestalt mentioned 
above, If the protrusion dimension of the projecting type sides 40B and 41B over the fixed mold 
faces 40A and 41 A is chosen suitably, the difference-of-elevation dimension of each heights 20A, 
20B, 21A, and21B can be set as arbitration. That is, according to this 2nd operation gestalt, it can 
respond flexibly to the sealing form cell of other classes by which the cross-section configuration of 
the positive-electrode terminal 12 and the negative-electrode terminal 13 differs from a cross-section 
dimension separately. 

[0049] In addition, this invention is not limited to each operation gestalt mentioned above, proper 
deformation, amelioration, etc. are possible for it, and the gestalt shown in drawing 4 and drawing 5 
is also included in this invention. That is, when sealing form cell 10A shown in drawing 4 forms 
Heights 20A and 21 A only in one side corresponding to the positive-electrode terminal 12 and the 
negative-electrode terminal 13 in welding cost 46 A, the level difference sections 40 and 41 are 
formed. In this case, as for Heights 20A and 21 A, it is desirable to form in the field which does not 
affect the maximum thickness dimension of sealing form cell 10A. 

[0050] Moreover, when sealing form cell 10B shown in drawing 5 forms heights 21A in one side 
corresponding to the negative-electrode terminal 13 in welding cost 56A, while the level difference 
section 51 is formed, the level difference section 40 is formed by forming heights 20A in other fields 
corresponding to the positive-electrode terminal 12. 

[0051] And in each operation gestalt mentioned above, although the sealing form cell which adopted 
cross-section rectangle-like a positive-electrode terminal and a negative-electrode terminal was 
illustrated, sealing form cell 10A which adopted the positive-electrode terminal 62 and the negative- 
electrode terminal 63 which are shown in drawing 6 is also contained in this invention. That is, as 
shown in drawing 6 (A) and drawing 6 (B), the positive-electrode terminal 62 and the negative- 
electrode terminal 63 make the compression set of the bar 67 of a predetermined metal carry out in 
the direction of a path with the press metal mold 18 and 19, and are formed in the shape of a cross- 
section abbreviation ellipse. And as shown in drawing 6 (C), when sealing form cell 10A forms the 
heights 70A, 70B, 71 A, and 71B of a cross-section abbreviation half ellipse configuration in both 
sides of welding cost 76 A corresponding to the cross-section configuration of the positive-electrode 
terminal 62 and the negative-electrode terminal 63, the level difference sections 70 and 71 are 
formed. 

[0052] Since the positive-electrode terminal 62 and the negative-electrode terminal 63 to which the 
compression set of the metal bar 67 was made to carry out in the direction of a path are adopted 
according to this sealing form cell 10A, it is not necessary to take into consideration the weld flash 
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produced in the periphery of the positive-electrode terminal 62 and the negative-electrode terminal 
63. Therefore, since the resin film 64 thin-film-ized in the welding nature resin layer 19 is 
employable according to such sealing form cell 10A, it can do small, and thereby, further, it 
miniaturizes and the thinning of the total thickness dimension can be carried out. 
[0053] In addition, if this invention can be attain, the quality of the material of the generation of 
electrical energy element illustrated in each operation gestalt mentioned above, a positive electrode 
terminal, a negative electrode terminal, the package for sealing form cells, a welding nature resin 
layer, welding cost, the level difference section, metal mold, a crevice, a fixed mold face, a 
projecting type side, etc., a configuration, the dimension, the gestalt, the number, the arrangement 
part, etc. will be arbitrary, and will not be limit. 

[0054] Next, two or more kinds of sealing form cells manufactured so that the relation of the 
thickness dimension of the level difference section and the thickness dimension of a flat part in 
welding cost might be based on this invention are made into an example 1 thru/or an example 3. The 
result investigated about the short circuit of a positive-electrode terminal and a negative-electrode 
terminal is shown in Table 1 by making into the example 1 of a comparison the sealing form cell 
manufactured so that the relation between the thickness dimension of the level difference section and 
the thickness dimension of a flat part might separate from the specific range of this invention. 
[0055] 
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[0056] In addition, in advance of this investigation, as shown in two or more draws and drawing 7 
(A), the height dimension of weld flash [ in / for the sample of the shape of a cross-section rectangle 
formed of blanking from predetermined foil material / four crosswise edges (a, b, c, d) ] was 
measured. As shown in drawing 7 (B), the height dimension of weld flash points out the difference 
of the thickness dimension of sample original, and the observation maximum thickness dimension of 
a terminal. The height dimension of the weld flash in each of these samples is shown in Table 2. 
[0057] 
[Table 2] 
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[0058] The total thickness dimension of the resin film which returned to Table 1 and was used for 
the example 1 thru/or the example 3, and the example 1 of a comparison is 140 micrometers, and the 
presentation is the same as that of the 1st operation gestalt fundamentally mentioned above, and 
these examples 1 thru/or an example 3, and the example 1 of a comparison — thickness dimension 
the positive-electrode terminal and negative-electrode terminal which are 100 micrometers — 
inserting — front face of a mold face the upper metal mold and the Shimokane mold which were 
maintained at 190 degrees C — the pressure of IMpa — 1 second — or you made it stuck by pressure 
for 60 seconds, and welding cost was formed. 

[0059] And while these examples 1 do not exist, reaching example 3, attaching example of 
comparison 1 and evaluating the existence of a short circuit of a positive-electrode terminal and a 
negative-electrode terminal In order to check airtightness, the welding reinforcement of the welding 
nature resin layer to a positive-electrode terminal and a negative-electrode terminal was evaluated to 
four steps of A, good, good, and a defect, and based on these evaluations, comprehensive evaluation 
was evaluated to four steps of 00-**-x. 

[0060] (Example 1) While the thickness dimension of the level difference section was 327 
micrometers, the thickness dimension of a flat part was set to 158 micrometers. In this example 1, 
while there was no short circuit of a positive-electrode terminal and a negative-electrode terminal, 
evaluation of welding reinforcement was "A" and comprehensive evaluation was "O." Even if the 
sticking-by-pressure time amount of upper metal mold and the Shimokane mold was 60 seconds or 
more, the short circuit of a positive-electrode terminal and a negative-electrode terminal did not 
produce this example 1 . 

[0061] (Example 2) While the thickness dimension of the level difference section was 341 
micrometers, the thickness dimension of a flat part was set to 156 micrometers. In this example 2, 
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while there was no short circuit of a positive-electrode terminal and a negative-electrode terminal, 
evaluation of welding reinforcement was "good" and comprehensive evaluation was "O." Even if the 
sticking-by-pressure time amount of upper metal mold and the Shimokane mold was 60 seconds or 
more, the short circuit of a positive-electrode terminal and a negative-electrode terminal did not 
produce this example 2, either. 

[0062] (Example 3) While the thickness dimension of the level difference section was 266 
micrometers, the thickness dimension of a flat part was set to 163 micrometers. In this example 3, 
while there was no short circuit of a positive-electrode terminal and a negative-electrode terminal, 
evaluation of welding reinforcement was "good" and comprehensive evaluation was In 
addition, since the short circuit of a positive-electrode terminal and a negative-electrode terminal 
generated this example 3 as the sticking-by-pressure time amount of upper metal mold and the 
Shimokane mold is 20 seconds or more, comprehensive evaluation became "**." 
[0063] (Example 1 of a comparison) While the thickness dimension of the level difference section 
was 233 micrometers, the thickness dimension of a flat part was set to 164 micrometers. In this 
example 1 of a comparison, even if the sticking-by-pressure time amount of upper metal mold and 
the Shimokane mold was about 5 seconds, while the positive-electrode terminal and the negative- 
electrode terminal short-circuited, since a welding nature resin layer thin-film-ized and sufficient 
welding reinforcement was not obtained, evaluation of welding reinforcement was a "defect", and 
comprehensive evaluation was "x." 

[0064] In this table 1, since an example 1 thru/or an example 3 are guessed that the thickness 
dimension of the welding nature resin layer between the positive-electrode terminal and negative- 
electrode terminal in the level difference section, and a metallic foil core material is 30 micrometers 
or more from the relation between the thickness dimension of the level difference section, and the 
thickness dimension of a flat part, respectively, it is understood that each evaluation is high as 
compared with the example 1 of a comparison. Since especially an example 1 and an example 2 were 
guessed that the thickness dimension of the welding nature resin layer in the level difference section 
is 50 micrometers or more, as compared with the example 3, the short circuit of a positive-electrode 
terminal and a negative-electrode terminal could attain them unconditionally, and, thereby, they 
became high evaluation. And the thickness dimension of the welding nature resin layer in the level 
difference section an example 1 Since it is guessed that it is 100 micrometers or less, it turns out that 
it contributes to the miniaturization of a sealing form cell, and thinning as compared with an example 
2. 

[0065] this invention from the above thing — setting — the thickness dimension of a welding nature 
resin layer — 30 micrometers or more — desirable — further — desirable — 50 micrometers or more — 
much more ~ desirable — It turns out that it is 100 micrometers or less. 
[0066] 

[Effect of the Invention] As mentioned above, while according to this invention the thickness 
dimension of the welding nature resin layer between a terminal and a metallic foil core material is 
securable more than fixed, and miniaturizing and being able to carry out the thinning of the sealing 
form cell by this since the level difference section corresponding to a terminal is prepared in welding 
cost as indicated to claim 1 and claim 5 as explained, each welding nature resin layers can be welded 
certainly, and sufficient airtightness is acquired. 

[0067] Moreover, since according to this invention the level difference section is prepared in both 
sides of welding cost as indicated to claim 2 and claim 6, it is hard to produce a location gap of a 
terminal at the time of formation of welding cost, and, thereby, the thickness dimension of the 
welding nature resin layer between a terminal and a metallic foil core material can be secured more 
than fixed certainly. 

[0068] Furthermore, according to the sealing form cell of this invention, even if it is the case where 
the terminal of thin meat which is used for a sealing form cell is formed by blanking since the 
thickness dimension of the welding nature resin layer in the level difference section is 30 
micrometers or more as indicated to claim 3, the short circuit of each terminal in the weld flash 
produced in the periphery of a terminal can be prevented. And since according to the sealing form 
cell of this invention the difference of the maximum thickness dimension of welding cost and the 
minimum thickness dimension is more than the thickness dimension of a terminal as indicated to 
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claim 4, the thickness of the welding nature resin layer in the level difference section can secure 
more than fixed, and, thereby, the insulation of the positive terminal to a metallic foil core material is 
acquired. 

[0069] Moreover, if the protrusion dimension of a projecting type side is suitably chosen in order to 
form the convex level difference section at least in one side of welding cost by making a projecting 
type side project from a mold face according to the manufacture approach of the sealing form cell of 
this invention, as indicated to claim 7, it can respond flexibly to the sealing form cell of other classes 
by which the cross-section configuration of each terminal differs from a cross-section dimension 
separately. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 9 ] 
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[Translation done.] 
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